Fast dynamics in coarse-grained polymer models: the effect of the hydrogen bonds.
Based on a mesoscale model developed recently for polyamide-66, here we present a simple algorithm for reinserting the atomistic details neglected in the coarse-grained (CG) description. The resulting CG and detailed models are tested successfully against several structural properties including the number of hydrogen bonds (HBs). From a quantitative analysis of the HB dynamics and thermodynamics it turns out that the CG model is characterized by a weaker HB network than the corresponding atomic model. We show that the relaxation of the HB network and the diffusion of the polymer chains are coupled. Moreover, we find that the temperature-dependent scaling factor accounting for the fast dynamics of the CG model is strongly linked to the relaxation time of the HB at each temperature.